Abstract. In 1970 Kurt Symanzik proposed a "precarious" φ 4 -theory with a negative quartic coupling constant as a valid candidate for an asymptotically free theory of strong interactions. Symanzik's deep insight in the non-trivial properties of this theory has been overruled since then by the Hermitian intuition of generations of scientists, who considered or consider this actually non-Hermitian highly important theory to be unstable. This short -certainly controversialcommunication tries to shed some light on the historical and formalistic context of Symanzik's theory in order to sharpen our (quantum) intuition about nonperturbative theoretical physics between (non)triviality and asymptotic freedom.
The fundamental laws of physics seem to follow a principle of beautiful simplicity, which challenges human imagination and intuition to the extreme. One example is the theory of Quantum Electrodynamics (QED), which describes nature to an extreme of accuracy, yet virtually had to be declared dead by outstanding theoreticians due to its inherent problem of "triviality", i.e. the absence of interaction for infinite cut-off: Another example is the seemingly only [7, 8] candidate Quantum Chromodynamics (QCD) [6] for the "non-trivial" theory of strong interactions, which is yet lacking conclusive experimental evidence in what concerns the reality of gluons and its interface to experimentally verifiable asymptotic states, besides theoretical accumulating arguments in favour of scalar confinement (see for example Refs. [9, 10] ) and well founded, yet unsettled concerns by a distinguished lattice QCD expert [11] .
Interestingly it has been shown for example by Bender and Jones [12] using the example of φ 4 -theory that triviality (d > 4) and non-triviality (d < 4) coexist in the infinitesimal vincinity of d = 4 dimensions. Furthermore it has been argued by for example Consoli et al [13, 14, 15] that λ φ 4 -theories, undergoing spontaneous symmetry breaking, are aymptotically free (see also Huang [16] ). Moreover, Consoli and Stevenson provide a beautiful and unexpected outline of how the non-trivial phenomenon of spontaneous symmetry breaking takes place [17] .
It was as early as 1970, when Symanzik [22, 23, 24] proposed an asymptotic free λ φ 4 -theory in the context of the restless and painful struggle towards a theory of strong interactions involving great scientists like for example -among several others -Nambu and Gell-Mann, which is beautifully described in Refs. [2, 3, 8, 18, 19, 20, 21] ". . . experimentally verified scaling had a great impact on the physics community. The idea now was to understand how a physical theory could include scaling, and in 1970 Kurt Symanzik (d. 1983) Yet Symanzik himself states [22] in 1970 about his theory, which presumably Stevenson called "precarious" [25] , that ". . . we know of no reason why (the renormalized) g should e.g. take positive rather than negative values . . .". Then he writes in a manuscript "A field theory with computable large-momenta behaviour" received at 12.12.1972 and published at 13.1.1973 in Lettere Al Nuovo Cimento [24] :
". . . In the current extensive discussion of ϕ 4 theory it is usually taken for granted that the renormalized coupling constant g must be positive. As emphasized previously [22] there is no known reason, axiomatic or otherwise, for g > 0 to be required for a physically acceptable theory. The feeling that otherwise the theory cannot have a vacuum and particles of discrete mass is not rigorously founded as discussed near the end of this letter . . . One must not consider, however, the g < 0 mode as an attempt to continue the g > 0 one to negative g, which is certainly impossible analytically, but as an entirely different mode of ϕ 4 theory . . .".
In the last sentence Symanzik displays a very deep understanding of the underlying formalism required to construct correctly -as done just most recently by Bender et al [27, 26] (see also Ref. [28] ) -a valid asympotically free electrodynamics inspired by an (unfortunately incorrect) old argument [29] of Dyson (see also Ref. [30] ).
In addition to the sizable amount of "traditional" literature on Symanzik's precarious theory (see for example Refs. [22, 23, 24, 31, 32, 33, 34, 35, 25, 36, 37, 12,  13, 14, 38, 15, 39, 16, 40, 41] ), there has recently developed a renewed highly topical interest in Symanzik's precarious theory in the context of the relatively new research field of PT-symmetric Quantum Theory [42] (see also Refs. [45, 50, 51, 52, 53, 54, 55] ). This field makes strong use of ideas developed in the context of quantum theories with indefinite metric (see for example Ref. [56] and references therein) and is some special case of a more general non-Hermitian Quantum Theory, a formulation of which by the author is in progress (see for example Refs. [10, 56, 57, 59, 58] and references therein).
We want to briefly mention here only the following important results concerning PT-symmetric Quantum Theory: The claim of Bender and Boettcher [45] in 1998 that the class of non-Hermitian, yet PT-symmetric Hamilton operators H = p 2 + x 2 (ix) ǫ (ǫ > 0) has -due to its PT-symmetry -a real spectrum bound from below, was rigorously proven for a more general class of PT-symmetric Hamilton operators in 2001 mainly on the basis of Bethe-ansatz techniques [60, 61, 62, 63] . Furthermore it became clear that the construction of a meaningful scalar product for such Hamilton operators yielding a probability interpretation and being defined on contours in the complex x-plane yields essentially a non-Hermitian problem also for seemingly "Hermitian-looking" PT-symmetric theory has an interaction described by L I = −λ ijkl φ i φ j φ k φ l and is asymptotically free then the effective couplingsλ ijkl (t) must be such that the quartic formλ ijkl (t)φ i φ j φ k φ l is non-negative as t → ∞. Otherwise the vacuum + Note that a causal (local) Minkowski space-time implies non-Hermitian boundary conditions [56] . The statements of Gross, Wilczek, and Politzer (which are reflected in the reasoning of Refs. [8, 7] and unfortunately shared by a great majority of contemporary scientists due to the way how theoretical physics is presently taught in textbooks), which were interestingly written after the publication of Symanzik's manuscript Ref. [24] , made use of the here not applicable assumption of an underlying Hermitian quantum field theory and were obviously more guided by intuition rather than a rigorous proof. Remarkably, Gross, Wilczek, and Politzer stand here in a great tradition, as even Landau himself argued already as early as 1958 [72] On the contrary, it was Kurt Symanzik who gave us not only the first, yet also a very feasible [10] example that Nature has significantly more candidates for a theory of strong interaction at its disposal than intuitively imagined.
